Cadavers are essential for medical education and research. [1, 2] Despite their importance, dissection courses sometimes traumatize the students and result in materialization of the cadavers to form a level of detachment. [3, 4] Additionally, majority of scientific journals use the term "material(s)" to define the cadavers and forget that they were once individuals. [5] It is important for the anatomists and related researchers to form a healthy and trustworthy relationship with the society which is the source of their specimens for future research and continuous medical education. There are a few options available for maintaining this relationship; reflection practices and commemoration services, [6, 7] recorded donor interviews, [8] de-anonymization of donor-cadavers, [9] and donor monuments [10] are good opportunities for future doctors to emphasize with the donor-cadavers and their relatives. These practices create a reciprocal appreciation between the anatomists and the community they live in. Another supportive way expressing appreciation is the actual work that depends on the gifts of donor-cadavers i.e. the scientific articles. Providing detailed information regarding the donor-cadavers including demographics, preservation methods, source of specimens, formal approvals, and donors' consent in articles is not only important for the repeatability of the work, but also essential to emphasize that human cadavers are treated with respect and dignity just like a living person rather than freely accessible materials with limited rights bestowed by whomever claims them.
among scientific community. [5, 11] These studies showed that there was not a standard way of reporting information and some information (source, formal approval, and consent) were mostly neglected by researchers.
In this study, we aimed to investigate the amount of information provided in the articles authored or coauthored by Turkish anatomists that used human cadaveric specimens. We also aimed to see how common do anatomists acknowledge the gift of their donor-cadavers and/or their families. Lastly, we aimed to create an awareness regarding the value of donor-cadavers among Turkish researchers who use human cadaveric materials in their studies.
Materials and Methods
We performed an electronic search on Google Scholar [12] to find all articles that were authored or co-authored by Turkish anatomists from medical and dental schools. The time filter was set between January 2011 and April 2016. We evaluated articles published in international journals indexed and not indexed in Science Citation Index and Science Citation Index-Expanded. Articles published in national journals indexed in TÜB‹TAK ULAKB‹M database were also included. We included articles that used tissues, organs, and bodies of deceased individuals, infants, and fetuses with different gestational stages. Review articles, educational studies that did not use cadaveric specimens, surgical and radiologic studies performed on patients, studies performed on surgical excision specimens, and pre-existing osteological collections were excluded from the study. For avoiding iteration, we cross-checked authors and titles of every article and excluded repeating studies. Articles that were published online, but not printed as of April 2016 were also excluded. First, the demographic (age and gender) and technical (preservation) data provided in the articles regarding the donor-cadavers were evaluated. We accepted the source of specimens as any institution that provided the specimens. The terms that implied consent of the donor-cadavers including "written consent", "donor", "donation", "donated", "bequest", "bequeath", and "bequeathal" were evaluated, and if any information was provided about the ethical or formal approval for the study, this was noted. Finally, we determined if the authors acknowledged the donor-cadavers and/or their families as proposed previously. [13] Results Table 1 summarizes our results and comparison with previous studies. We evaluated 375 authors from 85 institutions. Two hundred and twelve articles met our inclusion criteria. The majority of articles (158, 74.5%) provided information regarding gender. Ninety-nine (46.7%) articles provided the age of the specimens as mean and 47 (22.2%) articles as range.
We found that 120 (56.6%) articles provided information about the preservation technique. Only 5 articles mentioned more than one method. The techniques used included embalming with a specific method in 96 (45.3%), embalming with an unspecified method in 9 (4.2%), fresh in 12 (5.6%), fresh-frozen in 7 (3.3%), and plastination in 1 (0.5%) articles.
Only 107 (50.5%) articles reported the source of the specimens. Two articles reported more than one source for the specimens used. The source of the specimens was anatomy departments in 97 (45.7%), the Forensic Institution of the Ministry of Justice in 10 (4.7%), and an institution in 2 (0.9%) articles. Gürses et al. [11] Winkelmann et al. [5] n % n % n % We found that 25 (11.8%) articles mentioned a degree of consent of the donor-cadavers. In 19 (9%) articles written consent was obtained and in 6 (2.8%) articles terms implying a donation was used. One hundred eighty seven (88.2%) articles did not provide information on the consent of the cadavers.
The authors acknowledged the donor-cadavers and their families in 10 (4.7%) articles. Figure 1 shows the number of acknowledgements per year.
Discussion
We found that Turkish Anatomists were similar to their colleagues worldwide for reporting demographic information regarding cadaveric specimens ( Table 1) . [5, 11] Researchers from the field of orthopedics reported the age of the cadavers more often (75% vs. 68.9% for Turkish anatomists and 69.1% for international anatomists). Anatomists, on the other hand, reported information on gender with a higher frequency (74.5% for Turkish anatomists and 72.5% for international anatomists vs. 57%) ( Table 1 ). The reason(s) for not reporting demographics remains unclear. It is possible, either the researchers have omitted the information that they see irrelevant to the study at hand, or the information was not available. While the former is unacceptable, the latter is debatable. The unavailability of information may be due to the use of unclaimed cadavers or a legal limitation. For example in France, the Civil Code which regulates body donation also entails complete anonymity of the donors as well. [14] Therefore, the information remains unavailable for most researchers. Nevertheless, reporting demographics of donor-cadavers in research articles is a must for scientific methodology and should be promoted whenever possible. If not, authors should mention the reasons for not reporting this information.
Articles from musculoskeletal researchers surprisingly reported their preservation method more often compared to anatomists (86% vs. 56.6% for Turkish anatomists and 73.2% for international anatomists). [5, 11] We found that nearly half of Turkish anatomists did not mention a preservation method as if they took this step of their research for granted. Although the reasons for this inadequacy is a topic for further research, reporting detailed methodology including embalming or preservation methods should be promoted by national associations and journal editors. It should be kept in mind that describing the steps of methodology is essential for comparing and repeating the study data. Therefore, skipping this step may be considered as inadequate reporting of study design and methodology.
Turkish anatomists reported the source of the specimens they used in a similar way with their international colleagues. [11] Although it is important to report the source of specimens for maintaining a healthy relationship with their society, the authors may not have neglected this information intentionally. The authors may have chosen to remove this information in order to blind the manuscript for submission processes or to accord word count limits of the journals. Not reporting the source is a serious topic. This may give public the opinion that the specimens used are freely available, which is not the case in majority of the world. As suggested previously, the authors either take available cadavers for granted or just consider this unnecessary. A new reason behind this may be the foreign source of cadavers. Not-for-profit and for-profit companies are usual sources of cadavers in North American countries. [2, 5] Within the last couple of years, some European countries have started to import foreign cadavers with high costs. Bodies imported from the USA are used at private training centers in Italy. [15] Similarly, a recent editing to the related Law (No: 2238) in 2014 allowed Turkish institutions to import cadavers from the USA and China. [16] [17] [18] [19] [20] This practice has a few major problems. In Turkey, body donation is still a taboo and importing cadavers may end up alienating the society from the idea of body donation itself. Secondly, the consent of the imported cadavers remains uncertain. The companies do not provide that the consent of the donors included the transport and use of their bodies in foreign countries. Additionally, any profit based practice has a risk of labeling human bodies or body parts as disposable property. [21] Nevertheless, it is important to report the source of cadaveric specimens to avoid giving a false impression that human cadaveric material is easy to acquire and use.
Nearly one third of Turkish anatomists provided some form of ethical approval for their studies. This rate is similar to the rate of international anatomical community. [11] Applying and reporting ethical approval for studies performed on human cadaveric specimens is an ongoing debate. For example in Turkey, procurement of human bodies is governed with a legislation (No: 2238) and its related regulation. [16, 22] Although a legislation is present that regulates procurement of human bodies for education and research, our results show that practices regarding ethical approval for cadaveric studies remain uncertain in Turkey. We found that 51 studies have already obtained IRB approval for cadaveric studies. We also found that fetal cadaveric studies were more likely to apply for a formal ethical approval (n=30 vs. n=21). It is apparent that practices among institutional review boards within different institutions differ in Turkey. For example, both boards of two medical faculties at Istanbul University request IRB approval for studies performed on human cadavers and skeletons since January 2016. Same situation is present for The Scientific and Technological Research Council of Turkey (TÜB‹TAK) and Bezmialem University. [23, 24] This dispute roots from the ethical status of cadavers which previously showed that it was not the same as living human beings under current legal and ethical framework. [5, 25] Despite this lack of framework, every cadaver (donated or not) deserves respect until the final disposition of the body. [26, 27] From this point of view, Winkelmann et al. [5] argued that an IRB application would set the cadavers' status as of a living individual, thus making it possible for the society to perceive this as showing respect to the cadavers and reinforcing the notion of body donation.
Articles authored by Turkish anatomists were less likely to report the consent of cadavers compared to articles published in international anatomy and orthopaedic journals. [5, 11] It is not clear whether the authors choose not to provide this information or refrained from something else. Gürses et al. [11] argued that researchers who used unclaimed bodies may have hesitated in order to avoid unwanted ethical disputes during peer-review process of articles. Although most Western scientists consider using unclaimed bodies for medical research as dubious, [28] this practice is still the major body procurement method for many countries where donation is infrequent or absent. [15] In Turkey, despite the inception of a nation-wide donation campaign [29] and a few news reports [18, 30] pointing out the dire situation, donations remain exceptional. One should hope this situation is transitional and body donation becomes the only way of body procurement gradually.
We found that 4.7% of the articles acknowledged their cadavers and their families starting from 2014. Although this rate is lower when compared to international anatomical community, it is still heart-warming to see researchers appreciating the contributions of donor-cadavers to their work. The cadavers used in research studies may not fulfill the requirements for authorship, [31] but their contribution to the study should not go unnoticed as well. Acknowledging is a sincere way to honor any individual who contributed to a given study. Therefore, acknowledging donor-cadavers and their families in anatomical research articles is a healthy way of showing appreciation and also empowers the relationship of trust between the anatomists and the society that they depend on future research. Gürses et al. [11] proposed that this method of appreciation should be promoted and remain voluntary as well.
There were a few limitations in our study. Firstly, we did not investigate if single-center studies reported the source or not. We also accepted first author's institution as the place of research. By doing so, we neglected multicenter studies and authors with more than one affiliation.
Conclusion
As proposed earlier, [5] a standard order for reporting information regarding human cadaveric specimens needs to be established. This standard reporting should include the age, gender, preservation/research method(s), and the source of specimens without exception. It is important to report the information regarding consent, but using unclaimed bodies should not be set as an obstacle without considering the country of research and its cultural background for body donation. Since Turkish legislations do not provide a framework for ethical approval for cadaveric studies and institutional practices differ, it is up to the researchers to apply for institutional review board approval. Finally, without doubt, every anatomist and researcher who appreciates the contribution of their society by acknowledging cadavers (donor or not) and their families should be promoted.
